AMS 345/CSE 355 Joe Mitchell 


COMPUTATIONAL GEOMETRY 
Example of Bentley-Ottmann Sweep 


Consider the set S of 7 line segments given by S = {sọ, sị,..., 86} = {((15,17),(7,3)), ((3,16),(6,10)), 
((8,15),(12,8)), ((7,14),(11,6)), ((10,13),(2,4)), ((1,12),(9,5)), ((-8,11),(5,2))), where each segment s; = 


(aj, bj) has upper endpoint a; and lower endpoint b;. 











Apply the Bentley-Ottmann sweepline algorithm to S. Give the event queue Q and the sweep status L 
just after each event. (Use the notation as in the text that xij denotes the point (if any) at the intersection 
of segment s; and segment s;.) 

Show the chart, just as done in class. (You need not compute the actual intersection points vij.) 

(a). Apply the “usual” Bentley-Ottmann sweep (as described in the text and in class). 

(b). Apply the “modified” Bentley-Ottmann sweep (as described in class; see problem 2, Section 7.8.1, 
page 269 of the text), which removes from the event queue those crossing events that no longer correspond 
to segments that are adjacent in the sweep line status (SLS). 


I show the execution of the algorithm in the table below. I use one table to illustrate both the “usual” 
and the “modified” versions of the algorithm: I place an event point z;; in square brackets (*[v;;]|") if it 
would not be present if we follow the modified Bentley-Ottmann algorithm, which deletes crossing events 
from the queue whenever the corresponding segments stop being adjacent in the sweep status (they are 
reinserted later, when the segments are again adjacent). 

The rightmost column shows which intersection tests are done at each event: We test is s; intersects 
sj whenever s; and s; become newly adjacent in the sweep status, £. 


























Event Event Queue, Q Sweep Status, £ Intersection Tests 
x: (aoa1a2a3a4a5agb1b2b3b5b4b0b6) () 
ag (a1a2a3a4a5a6b1b2b3b5b4b0b6) (so) 
at (a2a3a4a5agbıb2b3b5b4b0b6) (s1, so) $1 N ay, = 0 
a2 (a3£ı2a4a5agbıb2b3b5b4b0b6) (52, 51, 50) S2 N S1 = 112 
a3 (212a4a5a6012:0302b305b4b09bg) (52, 51, 53, 50) s1 f183 = Í, s3 N so = #03 
T12 (aaasdas23D1#o3baba3bsbabobs) (S1, 52, 53, 50) 82 [183 = T23 
a4 | (ds#ä4ds#a3b1[o3|babsbsbabobs) (51, 52, $3, $4, S0) $3 (154 = 234,54 N sọ = 0) 
as (134462230) [£03]b2b03b5b4b0b6) (55, 51, 52, 53, 84, S0) 8508s) =Í 
134 (as#24|a3]bi#osbababzsbabobs) (S5, S1, 82, 84, 83,80) | $2154 = £24, 83 N 59 = 203 
ag (x24[£23]b1£03b2b3b5b4bob6) (56, 55, $1, S2, 84, 83, 80) 86185 = 0 
24 (23b1o3bababzbabobs) (56, 85, 81, 54, 82, 83,50) | #1 N s4 = 0,52 53 = x23 
23 (b1zo2|2o3|bababsbabobs) (86, 85, $1, $4, 83, 82,80) | S4 153 = 0,82 89 = T02 
bị (xo2[£o3]£45b203b5b4b0b6) (56, 55, 54, 53, $2, S0) $5 154 = £45 
02 (o3#4sÐababzbaboba) (56, $5, 54, 53, 80, 52) $3 (159 = #03 
03 (245b2b3b5babobe ) (56, $5, 54, 50, 83, 52) sa N so = 0, 53 N s2 = x23 
245 (b2b3£05b5x46b4b0b6) (56, 54, 85, S0, 83,82) | S6 (154 = #46; 55 N 80 = x05 
b2 (b3osÐza6babobs) (S6; 54, 85, 50, 53) 
b3 (osÐz:46b4bobs) (56, 54, $5, 50) 
#05 (bs46babobs) (S6; 54; 50, 55) S4 159 =0 
bs (xagbabobe) (56, 54, 80) 
#46 (babobs) (54, 56, 80) 56 f1 so = 0 
bạ (bobs) (S6, 50) 
bọ (be) (se) 
be 0 0 





(Note that s4 and ss intersect at a point with y-coordinate just above 8 (namely, 1025/128).) 


On the next pages, I show the table for the *usual" Bentley-Ottmann algorithm and then for the 


“modified” algorithm, separately, without using the square brackets to try to show both at once. 





Usual Algorithm 





























Event Event Queue, Q Sweep Status, £ Intersection Tests 
- (aoa1a2a3a4a5a6b1b2b3b5b4b0b6) () 
ag (a1a2a3a4a5agb1b2b3b5b4b0b6) (so) 
ay (œaaadaaasasb1bababsbabobs) (s1, 50) sı Nso = Ũ 
a2 (4321204506) 0503b5b4bobg) (52, $1, 50) S2 N S1 = T12 
a3 (21244a5a¢b1 £93b2b3bs b4bobe) (52, 51, 53, 50) 81 183 = 0, s3 N s0 = 203 
#12 (a4a5a62:33b1 93050305 b4bobe) (51, 52, 53, 50) 8211 $3 = 23 
a4 (4534062231 £93b2b3b5b4bobe ) (51, 52, 83, 84, $0) 83 (184 = #34, 84 N sọ =O 
as (234d6#23D1#o3bababzsbaboba) (S5, $1, 52, $3, 84, 80) sss) =Í 
#34 (as#2423b1#o3babsbsba4bobs) (S5, 51, 82, S4, 83,80) | 52 N 84 = #24, 53 N S0 = #03 
a6 (2:94212301 0309030504096) (%6, $5,591, 52; 54; 93, so) S6 N S5 = () 
T24 (£23b1£03b2b3b5b4b0b6) (56, 85, S1, 54, 82, 83,80) | $1 84 = 0,52 N 83 = x23 
T23 (b1%02%03b2b3b5babobe ) (56, 55, S1, 54, 53, $2, 50) | S4 N s3 = Ú, s2 N so = 202 
by (£92%03245b2b3b5babobg ) (56, 85, 54, 83, $2, 80) S5 N 84 = X45 
102 (o3Z4sbababzbabobs) (S6; 85, 54, $3, $0, 82) 53 N 80 = 203 
03 (x45b2b3b5b4b0b6) (56, $5, 54, S0, $3, 82) s4 N 89 = 0, 83 N s2 = x23 
T45 (b2b3£05b5x£46b4b0b6) (S6, 54; 85, 80, 83,82) | s6 (154 = 46, 85 N S0 = To5 
b2 (b3x£05b5£46b4b0b6) (56, 54; 55, 50, 53) 
bạ (2osÐs46babobs) (56, 54, 85, 50) 
#05 (bs346babobs) (56, 54, 80, 85) s4 159 = 0 
bs (xaebabobe) (56; $4, 50) 
LAG (babobe) (54, $6, 50) $6 159 — 0 
ba (bobs) (56, 50) 
bọ (bs) (56) 
bo 0 0 








Modified Algorithm 




















Event Event Queue, Q Sweep Status, £ Intersection Tests 
- (aoa1a2a3a4a5a6b1b2b3b5b4b0b6) () 
ag (a1a2a3a4a5agb1b2b3b5b4b0b6) (so) 
ay (œaaadaadasasb1bababsbabobs) (s1, 50) sı Nso = Ũ 
a2 (4321204506) b2b3bsb4bobe) (52, $1, 50) S2 N S1 = T12 
a3 (z12aadasdasb1#o3bababsb4bobs) (52, 51, 53, 50) 81 183 = 0, s3 N 80 = 203 
#12 (a4a5a62:33b1 £93b2b3bs b4bobe) (51, 52, 53, 50) 8211 $3 = 23 
a4 (45234462231 b2b3bsbabobg ) (51, 52, 83, 84, $0) 83 (184 = #34, 84 N sọ =O 
a5 (£34a6£23b1b2b3b5b4b0b6) (s5, S1; 52, 83, 54; so) $5 1 S1 = () 
#34 (as#24b1#o3bababsbabobs) (S5, $1, 82, S4, 83,80) | 82 N S4 = #24, 53 N 50 = #03 
a (£24b1£03b2b3b5b4b0b6) (s6, 85, S1; 52; 54; 93, so) S6 N S5 = () 
#24 (aab1o3bababsbabobs) (56, 85, S1, 54, 82, 3,50) | $1 84 = Ủ, s2 83 = x23 
X23 (bizoabababsbabobs) (%6, $5, S1, 34; $3, 82, so) s4 N S3 = Ũ, S2 N S0 = x02 
by (292%45b2b3b5b4bobe) (56, 85, 54, 83, $2, 80) S5 N 84 = X45 
102 (o3Z4sbababzbabobs) (S6; 85, 54, $3, $0, 82) 53 N 80 = 203 
03 (x45b2b3b5b4b0b6) (56, $5, 54, S0, $3, 82) s4 N 89 = 0, 83 N s2 = x23 
T45 (b2b3£05b5x46b4b0b6) (S6, 54; 85, 80, 83,82) | s6 (154 = 46, 85 N S0 = To5 
b2 (b3x£05b5£46b4b0b6) (56, 54; 55, 50, 53) 
bạ (2osÐs46babobs) (56, 54, 85, 50) 
#05 (bs346babobs) (56, 54, 80, 85) s4 159 = 0 
bs (xaebabobe) (56; $4, 50) 
LAG (babobe) (54, $6, 50) $6 159 — 0 
ba (bobs) (56, 50) 
bọ (bs) (56) 
bo 0 0 

















